The environmental measures promulgated by the countries attain their WTO compatibility through the Sanitary and Phytosanitary Agreement; the essential condition being that the measures are to be applied in a manner that they become least trade restrictive. A case of exporters of shrimps is taken to analyse the effect of environmental measures on marine exports of India. Using primary data on compliance costs and linking the measures with it, the author concludes that the environmental measures indeed prove to be trade barriers to their international business operations thus losing out on access to markets.
Introduction
It was in the year 1970 that the first "Earth Day" was celebrated. Since then, World is getting conscious, not to harm the environment and to strike a fine balance between industrial & commercial activities and clean environment. Trade and environment are to move in tandem with each other and both coexist for humans, for the betterment of mankind (Esty, 1994) . It is the humans who owe a responsibility to have a mutually supportive role between the two. (Anthropocentric approach) 1 .
WTO and its Stand on Environment
Though WTO is a trade centric organization but it has set environmental objectives in its preamble itself (WTO, 1995) . It states; i)
" to expand production of trade in goods and services" Dr. Savita Gautam, Assistant Professor, FORE School Of Management, New Delhi. ii) "Optimal use of world resources with an objective of sustainable development". The preamble also recognizes the different levels of development of countries and therefore different levels of needs and concerns for the environment. This in turn would lead to different actions by the countries towards protecting their environment depending upon their social and economic needs and the political will of the country.
Article XX of GATT "94 also gives the leverage to a country to take trade restrictive action in situations mentioned below (WTO, 1995) ,-i.
Article XX (b) justifies restrictions or ban on import of goods necessary to protect human, animal or plant life or health. For example,-corn produced by using pesticides that leaves residues on corn, can be refused entry as per the importing country regulations as it would be considered harmful for their population ; and ii.
Article XX (g) permits countries to impose restrictions to conserve exhaustible natural resources. For example, -conservation of petroleum, any of the natural resources like zinc, copper, clean air, livestock etc. The entire exception under article XX is qualified by an introductory clause called the "chapeau" which states that the exceptions mentioned will be get their legal sanctity if they are (a) not arbitrary or discriminatory between countries and (b) not a disguised restriction on international trade. Further, a criterion of determining the necessity to protect life/health has to be in fulfillment of the principle of the least trade restrictive requirement.
Thus to conclude, that WTO is not an environmental protection agency. Though its mandate is to promote free and fair trade of manufactured goods, agricultural goods and services it has an indirect role in environmental issues for two reasons. First it has the task of ironing out the individual environmental policies of its members that provide barriers to free flow of international trade. Secondly, it propagates the concept of sustainable development which was first suggested in the Brundtland report (United Nations, 1987) .
The Sanitary and Phytosanitary (SPS) and Technical Barriers to trade (TBT) Agreements of WTO seeks to protect the consumers by providing rules for food safety and health of plants and human life. The Agreement encourages the use of Environmental Measures (EMs) in a manner that it has minimal trade effects (Article 5.4, SPS of WTO, 1995) . There has been a rise in the use of SPS and TBT measures as instruments of commercial policy in regional, multilateral and global trade. (Kallumal M, 2012) These environmental trade barriers are of particular concern to the developing countries (Wilson, 2002; Nordstrom et al. 1999) .
Global Environmental Standards
The global environmental standards which are being imposed by the countries attain compatibility under the WTO. Each country, as per its developmental policies and socio, politico and economic needs, puts environmental trade restrictions in order to prevent any incoming negative externality.
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The decrease in world tariff levels, which resulted due to multilaterlal, preferential or unilateral action of the nations led to a decrease in tariffs (WTO, 2012) . This led to emergence of Non-Tariff Barriers (NTBs). These have gained their importance as protection and regulatory instruments (Mehta, 2007) .The NTBs which are put due to environmental concerns are classified under the banner of environmental trade barriers (ETBs). These are put due to the concerns of the environment, wild life, animal health, plant health, human health and safety. (Fontagne L et al, 2001; VonKirchbach, 2001) . The health and safety standards which seem to be the NTBs of the 21 st century are also the food safety standards with respect to food items (Jha et al., 2001; Dutta et al,. 2006) . These measures include, charges and penalties for environmental protection, requirements relating to products including standards and technical regulations, eco-labeling, packaging and recycling requirements and laws regarding labour and occupational hazards. Packaging requirements may in some cases be nonmandatory in nature but in doing international business it becomes commercial imperative. Twenty azo-dyes were banned from India, mostly based on studies showing carcinogenic implications on rodents. Standards involving use of certain chemicals based on "precautionary principle" 3 affect textiles in particular (Bharucha, 1997) .
As far as market access and competitiveness is concerned, compared to developed countries, the developing countries are more vulnerable to the adverse effects of environmental measures ( Kumar & Chaturvedi,2007) .
Various reasons have been identified such as, lack of infrastructural and monitoring facilities, limited technology choices, and inadequate access to environmentally friendly raw materials, lack of research and development facilities and the inadequate finance for it (Khatun, 2009) .. For them environmental compliance costs may constitute large part of product cost, thus affecting their export competitiveness. To take an example, a prescribed level of pesticides, or antibiotics for fish & fisheries products would be mandatory in the EU market but may result in being trade restrictive if the exporting country does not have proper laboratories to check or have not been given adequate time to comply to the standards.
Ideally, trade and environmental standards need to have a mutually supportive role. But there is a thin line dividing the use of environmental protection measures for stated and bonafide purposes and their misuse to provide a façade to protect domestic industry i.e. disguised protection. For a developing country exporter, the choice is limited and the environmental standards spelt out by the buyer cannot be violated. There is always a cost attached to attain the set standard as the domestic standards are either absent or are far less exacting and expensive. Therefore, such requirements have significant effects on market access of developing countries like India. Since the business transaction is in a "buyer"s market" situation there is a genuine fear by the developing world that strict environmental measure can lead to a denial of market access. Further, there is a nagging doubt and inherent mistrust amongst such exporting countries that these measures are disguised method of using non-tariff barriers for protecting the domestic industry of the importing country resorted to. Trade policy analysts fear that environmental standards may become obstacles to international trade and on the other hand the environmentalists are worried that trade liberalization will lead to lowering of environmental standards. This paper aims to present one such "conflict situation".
Methodology
In order to achieve the objective of researching the question of standards acting as barriers or catalysts to trade, we choose the cluster area of Andhra Pradesh for two reasons. This area is one of the large cluster areas of shrimp farming in India, which contributes about forty percent of the Indian shrimp exports (SEAI, Annual Report 2010 -2011 . With depleting natural resources of the sea, the aqua-cultured product, grown in farms is the answer for Indian production in this sector. There were large numbers of quality issues associated with the shrimp industry in the state. 4 The sample consisted of all the members of Sea Food Exporters Association of India (SEAI) of this sector from Andhra Pradesh, i.e thirty seven in number. Two respondents drew blank. Questionnaires were administerd to the sample followed by interviews. The objective was to determine the various steps carried out for compliance with the regulations and then to estimate the compliance costs of the exporters with respect to the environmental standards prescribed by the importing nations. The sample of thirty five exporters were divided in to categories of three as per their sales turnover in order to determine whether firm size was effecting the compliance costs. Survey was carried out by the tools; questionnaire, interviews and field observations. The sampling of farmers and Hatchery owners were done by way of convenience sampling.
Indian Marine Sector
India has rich marine and inland water resources and fisheries form an important sector with regards to employment, livelihood, foreign exchange earnings for the country and above all food security.
The Indian fishery sector gives employment to 14.66 million people including ancillary activities (net making, processing, cleaning, fish vending, etc.) 5 . The employment gain in this sector goes to the people living in the coastal belt, particularly small and marginal farmers and women, the more vulnerable section of the society. During 2011-12, the marine product export earnings crossed the US $3.5 billion mark. The details have been provided in Table 1 . Exports crossed all previous records in quantity and value. This has been a laudable achievement for the Indian seafood industry. Export of marine products consists of items such as frozen shrimp, frozen cuttlefish, frozen fish, frozen squid and fresh fish. Dried items have shown a decrease over the years. European Union emerged as the largest importer of marine products. As given in Figure 
Direction of exports
For India the traditional markets have been USA, European Union and Japan. This trend was seen since the last decade. The present scenario of direction of exports is that, the largest share is exported to the European Union at 25 per cent of the total Indian fishery exports (Figure 2 ). The development in the last couple of years has been the development of the South East Asian Nations (ASEAN) market which stands at 22 per cent and to China at 21 per cent (SEAI, 2009 (SEAI, -2010 .
Demand-supply gap
India"s objective is to go on the high trajectory for seafood exports as the demand for it is increasing. The objective is to increase the value of exports of marine sector to US $6 billion by 2015
7 . This sector can provide good nutritious animal protein for the world population and also fulfill the objectives of food security. For the captured fisheries, the production has remained stable while the aquaculture production has increased. Developing countries continue to be the main partners for fishery export as the main importers are still the developed countries. 
Shrimp exports from India
India has been in the forefront of shrimp exports and has been supplying its product to three traditional markets, i.e. USA, Japan and the European Union. Aqua culturing of shrimps which started in the early "90s has also picked up well and the brackish water culture of 113,853 hectares of coastal land in 2010-11 9 . The two states which are the forerunners in this activity are West Bengal and Andhra Pradesh. Shrimp industry is a sunrise sector. Its exports gained momentum in the early eighties. Japan had been its traditional market. Prior to the eighties the shrimps exported were mostly of sea caught varieties. Shrimp catches were sorted out as per the sizes, processed at the processing factories and sent for exports in the most basic block frozen style. Aquaculture was introduced by domestic export development authority, namely Marine Products Export Development Authority (MPEDA), working under the aegis of Ministry of Commerce. An aquaculture project was launched in Bheemlipatnam, a coastal town in the southern State of Andhra Pradesh, under the aegis of MPDEA for shrimp seed production using training and research methods, thus launching the aquaculture story in India. India has a vast coastline and aquaculture activities can be started by using the backwaters of sea, even using the non-cultivable land. The mission was a success and India stands in the second position in the world for aqua culture activities (FAO, 2012).
Challenges Faced by Indian Exporters from the Developed Markets
There was a complete ban on exports of shrimps to Europe for one year by EU in 1997. This was followed by allowing exports only with stringent conditions. In a study conducted by UNCTAD, (Kaushik & Saquib, 2003) concluded that the ban on shrimp exports by EU was a major hurdle for the small and medium enterprises. About 50% of the units had to close down their operations. Remaining had to rebuild their factory premises again as per the EU regulations.
In order to study the impact of the food safety regulations, a sample of 37 shrimp exporting units was selected by the researcher in Andhra Pradesh, the start seat of aquaculture, well spread over from small exporter (annual export turnover 0-10 crore INR) medium exporter (annual export turnover 10 crore to 60 crore INR) and large exporters (annual export turnover over 60 crore INR).
9 MPEDA Trade Statistics, Statistics Division.
An attempt was made to capture the compliance costs. For this, information was analysed to understand the changes that had to be made at various stages to make the product acceptable, followed by estimations of additional cost on account of this. While complying with the regulations the exporter may have to change the process or carry out additional tests or additional steps. Though the main brunt of not complying with the regulations falls on the processors/exporter in terms of border rejections but the problem does not stop at their level. Therefore, the primary survey was extended to other participants of the value chain i.e the farmers and the hatchery owners. The compliance costs were estimated based on the steps towards compliance as given in Table 2 .
The hatchery owners have to procure disease free variety of the parent stock to ensure good variety of larvae. Further, after the introduction of EU regulations in 2002, "food law" technicians in the hatcheries were employed and in-house laboratories were set up. They carry out tests periodically to check for any infections in the larvae. The initial test carried out is organoleptic (i.e. visual inspection). If the larvae are found to be red in color, further tests are done to check whether they are infected by bacteria. Such larvae are weeded out from the rest. A hatchery owner needs to do proper management of feed, water and even aeration as a pre-requisite for healthy growth of larvae. The marketable stage is post-larvae 20 (PL 20) and these tests are carried out periodically during their growth stage to ensure that such post-larvae are free from diseases. The one time estimated costs of setting up of a laboratory was in the range of Rs.25 to 50 lakhs. The running costs is mainly in the form salary to technicians and chemicals used was estimated as Rs 50,000 to 80,000/ annum.
The exporter educates the farmers about the precautions to be taken so that the consignments do not face rejections. Thus, they are aware that antibiotics should not be used as the product is bought from them for export purposes. During the harvesting no periodic testing is carried out for the simple reason that unlike hatcheries, the farms do not have attached laboratories. Further, they are located in interior areas and are at a considerable distance from the main city / testing centers. Some of the farms are accessible only by bicycles or on foot. Most of the farms do not have access to electricity. This dissuades any testing agencies to visit the farm for periodic testing. The farmers confirmed that though the use of antibiotics was not allowed but the same was generally used in very minute quantities in order to prevent the viral and bacterial diseases. It was observed that feed for the shrimp itself may have pre-mixed antibiotics. Some of the farmers also buy the feed in lose packets from other local firms. They do not use the branded feeds available in the market as it works out to be cost prohibitive. More so, in the adjoining cities the pharmacy shops too has antibiotics which could easily be bought, by the farmers of the shelf without any prescription.
The Good Aquaculture Practices (GAP) mentioned above entails number of extra steps of precautions. However, some farmers avoid few processes, and in such cases (in order to prevent infections) they use a cheaper alternative i.e. the use of banned antibiotics. The exporters confirmed that during the processing, the steps prescribed under Hazard Analysis Critical Control Point (HACCP) are followed. The exporters receive the product in refrigerated trucks or ordinary trucks with ice packing. The material first comes to the pre-processing area. This is identified as vulnerable stage because at this stage de-stuffing, washing, weighing and inspection takes place at room temperature and there are chances of microbiological contaminations. The product at this stage also has physical contaminations like mud, weeds etc. on the body. The exporters informed that they ensure that this process does not take long time, to avoid such contamination. In the next stage, the product is brought to the processing area where the following production operations are carried out as per the HACCP manual maintained by the company. The steps towards compliance and the associated costs have been tabulated as in Table 2 for easy comprehension.
Here there are chances of contamination from the workers or the working area or the working utensils. This is called as cross-contamination. To avoid this, entire working area is divided into pre-processing and the processing areas. Workers of one area are not allowed to go to the other area. Crates and utensils which are used to handle finished products are disinfected in 100 ppm chlorine water before usage. Separate storage area are provided for the raw material, packaging materials, chemicals, sanitizing agents, consumables and finished products with proper labeling. Care is taken for proper handling of the product; all the employees are provided with disinfected gears (shoes, caps, plastic aprons).
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Beside the above, the exporter relies on periodic (at pre-processing and processing stage) test by its own in-house laboratory. Before the shipment the sample testing is also carried out by the Export Inspection Council (EIC) or a private EIC approved laboratories. In case of EU exports, a health certificate is issued by the Export Inspection Agency (EIA) which is a requirement as per the EU regulations.
Visits to the processing unit, by the researcher as well as going through the HACCP Audit report (confidential document) showed that the above mentioned HACCP steps were not being followed by a few of them. One of the HACCP audit report pointed out that the conditions of "storage and distribution" were unsatisfactory and that the process of identification of potential biological, chemical and physical hazards had not been adequate. Further, the report points out that the traceability is not up to all stages, i.e. not up to hatchery level but only up to farmers level. This implies that in case of rejections the exporter will not be able to pin point the problem area especially if the contamination has originated in a particular hatchery. Similarly the HACCP auditors have also pointed out that the tankers used for water are not cleaned and disinfected periodically.
The processor had to incur the capital costs for setting up fixtures, laboratory and machines as per EU regulations, for a processing plant of a specified daily production capacity must have a pre-processing facility, minimum capacity of cold storage, plate freezers, ice-flaking machines, Individually Quick Frozen Machines (IQF) machines, Trolley freezers, vessels with food grade coating, reverse osmosis plant, ducting system separating of potable, non-potable and waste water through separate ducts and effluent treatment plant. Such plants are to be registered with the EIC which is a mandatory requirement for export to EU. The approval is valid for two years where after fresh approval is required after a re-inspection. Besides the units should necessarily have captive testing laboratories. The expenditure on the capital goods (other than on land and building) is estimated to be of the range of Rs 8 to 15 crores. For large processing houses having annual turnover over Rs 60 crores, (average turnover Rs. 100 crores) this onetime costs works out to be in the range of 8 to 15 per cent of annual turnover. Such a unit can afford to spend money for quality improvement. For complying to the environmental standards, Figure 3 shows how samples across the category of Rs 60 crores sales turnover spend on the capital costs and the recurring costs. For medium size units having annual turnover of 10 to 60 crores, the capital costs work out to be around 10 to 20 percent of their annual turnover (Figure 4) . Being one time investment such units can also invest in the capital equipment though to a lesser degree.
Source: Based on Survey Results
However for small units having turnover less than 10 crores per annum capital investment of this magnitude is simply not viable as shown in Figure 5 . So they have to depend upon less sophisticated technology and second hand machines and inadequate ducting and refrigerated systems. This makes them more vulnerable to border rejections on account of non-observance to the regulations. It is likely that their survival in the competitive international market is difficult. With regard to the recurring costs, the processing units need to obtain certifications about their adhering to standards such as British Retail Consortium (BRC), International Standard for standardization (ISO) 22000, Safe Quality Food (SQF) 2000 etc. These are mandated by the either the buyer or the retailer or the country of import. These certifications have time bound validity ranging between one to three years and have to be renewed periodically. Each of these certifications have a minimum costs between Rs 60,000 to 2 lakhs which increase with the number of employees and number of locations. These certifications precede inspections and in some cases involve surveillance for a period of time. The total costs in such cases for obtaining leading certifications in the market go up commensurately, sometimes up to Rs 10 lakhs per annum.
The other operational costs which are recurring in nature are as follows; all vessels are to be washed with soap and sanitizers at the end of each shift; the use of chlorine dips and sanitizers during pre-processing and processing time; workers are required to wear necessary gears like caps, shoes, aprons which are generally throw away items. Further, running and maintenance of chill rooms, reverse osmosis plant, ice-flaking machine, IQF machines and effluent treatment plant involves expenses on electricity consumption and on maintenance charges. In addition to this the additional freight charges of refrigerated trucks or containers form significant part of the recurring expenditure. Further EIA has to be paid charges against their quality monitoring. Additionally the sampling and testing charges by the EIC / EIC recognized laboratories work out to be Rs 10,000 to 15,000 per container load. The average recurring costs cumulatively work out to be 3 to 4 per cent of the turnover. In case consignments to EU they are additionally insured against covering the risk of border rejections, such insurance involves an additional cost of 4 to 5 per cent. The regulations of EU were perceived to be most restrictive in nature as compared to others.
About 50 per cent of the sample was, however, of the opinion that increasing compliance expenditure only at the processing stage would not improve their success level. They were of the view that the hatchery owners and the aqua-culture farmers should be put through mandatory tests. This would ensure that the raw material that the exporter receives is free from banned antibiotics and other contaminants.
Conclusions
The production method has changed over the time from the sea caught methods to the aqua-culture methods. Unlike sea caught method, the aqua-culture method involves distinct levels (i.e. hatcheries, farmers and processors) of value chain which are interdependent. Such a method of production throws up its own challenges as, non-compliance with the food safety regulations of the importing countries may have its genesis in any of these levels. The exporters do not have much control over the operations at other stages. Even if an exporter decides to buy shrimp after testing, it can only do sample testing. The main brunt is however borne by the exporters as the pre-shipment inspections as well as the post shipment tests (border tests) are done while he exports the product. There is a need for course correction at every level of the value chain. Any rejection in the importing country causes monetary, commercial and reputational loss to the exporter.
The minimum standards set or the prohibition imposed on certain chemicals / antibiotics provides additional difficulties to the processor as such chemicals or antibiotics may have entered the animal in its early developmental stages i.e. at farm or hatchery. An export shipment may consist of shrimps procured from various farmers and in case at the destination port the sample drawn includes that from the contaminated pond there is a possibility of rejection of the entire consignment as well as attracting compulsory testing for all future consignments till ten successive consignments are cleared without any violation (EC Reg.2005) .
The EU authorities recognize that every link in the food chain needs to be strong (hazard free) if health of the consumers is to be protected. When the regulation was implemented, the Indian infrastructure was not in tandem with it. Our farms operated in far flung areas in the coastal belt. Getting the various links of the food chain within the regulatory framework is a task by itself. Monitoring the farms proves to be a challenge because of the remote areas they are operating in and without adequate roads to reach those farms. Traceability is an issue with the exporter, as even if single containers are detained at the border, the product would need to be traced back to the farms. Sometimes this involves at least 2-3 farms. Linking the particular carton to a farm hence proves to be difficult.
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The companies having higher capital investment as well as the recurring expenditure are the only ones who could obtain "EU compliant certificate" from EIC, an essential registration certificate which makes them eligible to export to EU. The top eight samples all having turnover above 60 crores were found to be EU compliant. In the mid segment (i.e. Rs.10 to 60 crores) out of fifteen, ten were found to be EU compliant while in the lower segment i.e. below Rs 10 crores none of the twelve samples could qualify for the certificate. This observation clearly reveals that there is a nexus between the cost incurred for capital goods & recurring expenses and the acceptability by the EU countries. It also shows that till the turnover reaches about Rs.20 crores and the total costs incurred for compliance to food safety regulations 10-15 % thereof, it is very difficult to penetrate the EU market. It seems to be that the EU regulations are perceived as excessive restrictions (ETBs) especially against the small and growing companies.
The case of Indian marine exporters reflect the typical drawbacks and uncertainties that exporters of primary products from developing countries face while exporting to developed countries. While the regulations may be rational or even necessary for the importing country"s public health goals, they are perceived to be barriers to Indian shrimp exporters. The major issue is the gap in understanding, verifying and implementing the standards that are set by "standard setters" and are to be followed by "standard takers". This occurs due to (a) unilateral imposition of standards without consultation between the stakeholders; (b) lack of uniformity in standards; (c) lack of dissemination of information; (d) failure of the institutional mechanism to bring up the "standard takers" to the level of the "standard setters"; and (e) difference in socio-economic conditions. These problems cannot be solved overnight and the basic need is to have an interface between the different stakeholders so that they can see and understand each other"s needs, requirements, reasons and limitations. The interface should also result in developing a detailed strategy which should aim to achie the required standards in an economically feasible way and should include transfer of technology and the required capacity building for developing nations. This would not only be mutually beneficial but would remove the mistrust between the trading partners, which is the biggest impediment to free and fair international trade as envisaged under WTO.
